Despite the common nature of dyspeptic complaints, the treatment is still a problem. There is very little research done on the impact of dietary nutrition on the general health of the patients with dyspeptic complaints and overall nutritional safety. Study Objective: To evaluate the clinical effectiveness of the brown seaweed dietary product "Vitamarine" for the treatment of dyspepsia, as well as product safety. Material and Methods: An open, uncontrolled pilot study with questionnaires before and after the vitamarine course with the patient's self-perception reports. Data were processed with multivariate analysis. Results: The study included 46 patients with 45 valid end result questionnaires for data processing. After 8 to 10 days use of vitamarine, 33 (76.8%) patients noted symptom disappearance or significant improvement, no improvement of symptoms or their increase was noted by 10 patients (23.2%). Complaints about weakness, fatigue and rapid tiredness significantly decreased or disappeared entirely (p = 0.04), including months long epigastric pain (p = 0.02) and constipation (p = 0.01). Conclusions: 1) Use of the dietetic food product "Vitamarine" with a dose of 50 -60 g per day in two cases out of three improve the general well-being of the patients: months long dyspeptic abdominal pain and constipation disappear or significantly decrease. 2) In the first 8 -10 days of the vitamarine course, clinical effectiveness already can be noted. 3) Use of vitamarine is safe, including patients with a history of allergies to medications, elderly and patients with concomitant diseases.
Introduction
Functional gastrointestinal disorders that can be divided into upper (mainly oesophagus, stomach and duodenum) and lower (intestines) disorders are very common. Diagnosed functional dyspepsia and irritable bowel syndrome significantly impair the quality of life. Due to the fact that the aetiology and pathogenesis are still unknown, treatment is symptomatic. Despite the supposedly "functional" nature of these diseases, the annual cost in the USA is estimated to be an impressive amount: $5049 for the irritable bowel syndrome, $6140 for diarrhoea, $7522 for constipation and $7646 for the abdominal pain [1] . In the case of functional dyspepsia, H. pylori eradication course, short term use of acid-reducing agents, anti-spasmolytics, prokinetics are recommended. Treatment effectiveness is low and short-term. Analyses of patients' complaints suggest that the low therapeutic effect could be due to the fact that the treatment consists mainly of drugs [2] . This also applies to the irritable bowel syndrome, functional diarrhoea, constipation. One additional treatment option would be dietetic food. Dietetic foods are defined as foods that due to the specific content or the special manufacturing process are clearly distinguishable from other types of food and are intended for the particular use by persons with impaired digestive or metabolic process, or for persons who, while in a special physiological condition, should receive controlled nutrients [3] .
In Latvia as well as in the European Union states, and, presumably, elsewhere regulatory base have been developed, but clinical trials are very rare despite the broad supply of dietetic foods. In the wide range of publications, it is not easy to find such studies [4] . Most dietary recommendations are based on the indirect evidence of the possible beneficial effects of the dietetic food ingredients towards user's body and its functions. Recommendations for dietetic food use based upon research data are evidently needed, and it was necessary to explore the dietetic food application in the gastroenterology clinics. For one of these studies we were offered the dietetic food product "Vitamarine" for evaluation.
Literature Overview

Dyspepsia and Dyspeptic Like Complaints
The term "dyspepsia" is used to describe a set of rather diversely formulated gastrointestinal complaints [5, 6] . The causes could be organic (known, provable) and functional (not known or difficult to prove). The most typical differential diagnostic sign (characteristic) is the duration of the "functional" disease as the complaints go on for several years without serious deterioration in health [7] . More attention has been paid regarding "functio nal dyspepsia", meaning dyspeptic complaints from the upper gastrointestinal tract in patients for whom no correlation between diagnosed organic changes (especially no associated esophagogastroduodenoscopy (EGDS) data) could be found. In Western countries 25% of functional dyspepsia patients with gastrointestinal complaints could be found [8] . The study difficulty is that often functional dyspepsia and irritable bowel syndrome complaints appear to overlap for the same patients. For example, half of the functional dyspepsia patients have, also, irritable bowel syndrome symptoms [9] . Despite the vast number of studies and publications, up to date there is no acceptable classification of these pathologies [10] or the classifications are controversial.
Treatment of dyspeptic complaints is still a problem, being usually incomplete, and only in 60% of the cases with even short-term efficacy [11] . Best short-term results after the first visit to the primary care physician was 82% improvement which the authors attributed to good patient cooperation and the use of proton pump inhibitors [12] . This is largely due to the completely unclear aetiological factors and pathogenesis, where complex interacttions between diverse psychosocial factors, somatisation (other disorders) and sensorimotor gastric functions exist (the latter often being the least significant factor) [13] . Multiple existing studies about the gastric motor functions are of little use in the everyday clinical practice and patient's dietary habits and such factors as food intolerance are often fully ignored [14] . There are only a few double-blind randomized studies about the treatment of functional dyspepsia with herbal products [15] . Not only functional dyspepsia usually associated with the upper abdominal regions (more precisely epigastrium), but also the so-called "lower" dyspepsia exists. Here belong obstipation affecting almost 27% of the population and still presenting treatment difficulties [16] .
Taking into the account the above mentioned vague definition, classification and diagnostic criteria of dyspepsia as well as a repeated evaluations and re-assessments of large study research findings that point to serious methodological problems in this regard [17] , we chose the most common gastrointestinal symptoms in order to study the effectiveness of vitamarine. Fatigue, weakness and rapid tiredness are common complaints [18] that usually reflect some somatic pathology. In cases of prolonged chronic weakness (chronic fatigue syndrome) for patients with depression, it can be the cause of suicide [19] .
Epigastric pain [20] , the most frequent symptom that characterise dyspepsia, is included in the new Rome III classification of functional dyspepsia [21, 22] as well as early sensation of epigastric fullness that, too, belong to the diagnostic criteria for functional dyspepsia.
Burning sensation behind the sternum (heartburn) is a classic gastroesophageal reflux disease (GERD) symptom that affects 60% -90% of the patients [23] . The symptom of burning feeling in the epigastrium is similar to the heartburn and is often associated with carditis (inflammation of the gastric cardia) or gastritis. Two possible reasons for carditis are noted: H. pylori induced inflammation and gastroesophageal reflux disease [24] . Meteorism is perceived as increase of intestinal gases with the feeling of bloating, flatulence, sometimes the feeling of distension or stomach expansion [25] that cause undefined abdominal pain. Constipation, defined as failure to achieve 3 adequate bowel movements per week, is a fairly common occurrence for the irritable bowel syndrome with constipation, and based on the Rome III classification criteria easily diagnosed, but the treatment is problematic [26] . The prospective hopeful new drugs mentioned in the same publication (2007) have not been confirmed. Diarrhoea, the stool frequency more than 3 bowel movements per day or stool weigh more than 200 g per day, is a common symptom but with very diverse causes. Unintended weight loss is one of the so-called "red flag" (dangerous) symptoms. Nowadays weight loss could be specially induced with different techniques or drugs and the said means could be overused, too. either without prior preparation ("sea cabbages", "kelp") or as specially manufactured products. The Laminaria products are offered on the market both single and in combined preparations [27] . The dietetic preparation (homogenised laminaria with spirulina and micro elements) evaluated in our study is registered in the Latvian republic under the trademark name "Vitamarine" and is being produced by "The Sum of Technologies, Ltd." (scientific production venture), legal address-1 st Avenue named after Botkin, house 2/6, Moscow, 125284, RF, in compliance with the technological conditions mandatory for food production and dietetic food preparation, i.e. for the production of homogenised laminaria with spirulina and micro elements intended for human consumption as prophylactic and therapeutic nutrition in order to obtain additional source of soluble fibres, alginates, micro elements and iodine in the organic form, for the optimization of gastrointestinal tract functions and normalization of carbohydrate and lipid metabolism. Extended product name: "Vitamarine-homogenised laminaria with spirulina, selenium, chrome, copper, zinc and manganese". This seaweed product offered for our study was obtained from Laminaria spp. using low-temperature hydrolysis-technology that enabled the gel from seaweed to keep all the elements in natural proportions and concentration. This gel contains 94.7% moisture, up to 2% ashes and no less (calculated on a dry weight) than 35% of alginic acid, in the form of sodium alginate-calcium alginate, 1% -1.5% fibre, 1% protein, mineral macro & microelements, vitamins. Nitrogen containing substances are represented by 18 amino acids, among which 8 amino acids are essential (irreplaceable) ones. Alginic acid released during the Laminaria processing defines the main features of the seaweed gel.
Alginates that comprise 35% share of the gel components possess the unique enterosorbent properties to bind heavy metals, toxic and radioactive substances forming complex assemblies. As alginates are not absorbed in the gastrointestinal tract, but eliminated with faeces, all the substances bound with alginates are freely excreted from the body. Therefore the seaweed gel can be used for rapid detoxification of the body from lead, mercury, cobalt, methanol, as well as uranium derived radioactive elements [28] . This applies not only to the toxic substances that enter the human body with food and water, but also to the toxins in the intestinal tract that come from other organs, tissues, blood. Alginic acid and its salts (alginates) ion-exchange properties are the most important ones from the medical point of view [29] . Unlike other sorbents having the stability constant with potassium, alginic acid binds harmful to humans "heavy" metals without interfering with the potassium-calcium exchange mechanisms and pathways. Experiments show that alginates can absorb not only solid (stable) metals, but also isotopes [30] . Functional properties of the alginates do not change during the food processing with heat therefore alginates can be used not only as enterosorbent substances, but also included in the food products. Alginic acid combined with antacids is used for the symptomatic treatment of gastroesophageal reflux disease in order to form a protective barrier. For example this effect has been used in a relatively well-known medication Gaviscone [31] .
Laminaria component fucoidan has antioxidant properties [33] and can reduce apoptosis [32] or more precisely laminaria treated cells have higher antioxidant enzyme activity [34] . Bacterial flora associated with laminaria exhibit interesting antimicrobial properties [35] . Gel from seaweeds is being used as a food additive in the production of mayonnaise and sausages or baking bread. Seaweed products in medicine are used for prophylaxis and treatment. Reviewing "Medline" database for the term "laminaria" 654 publications were found on July 15, 2009, as well as 9613 "Medline" database publications regarding the term "dyspepsia". Similar Medscape data search on May, 2013, showed 780 publications for "laminaria" and 10.449 about "dyspepsia" and various treatment uncertainties, still, associated with this matter, but the publication increase was only quantitative.
The longest studies, including randomized controlled trials [36, 37] , and most extensive practical use of the seaweed preparations so far have been in obstetrics: different sized sterile tampons for cervical opening and priming prior to delivery, for stenosis treatment, before intrauterine manipulations, for drainage and abrasions, childbirth easing. One of these preparations is Norskan Laminaria, the US Food and Drug Administration approved product (K951330). The mechanism of these tampons/swabs is based upon the product's ability to absorb fluids and increase in size almost 4x times during 6 -24 hours [38, 39] . Experimental studies point to the effectiveness of the seaweed products for hepatopathies [40] and diabetes mellitus [41] . Some publications can be found about the use of laminaria in other diseases: in stomatology [42] for paradonthosis treatment, in nephrology as additional enterosorbent diet therapy [43] , in dermatology [44] , in pulmonology as a biologically active food supplement added to the pulmonary tuberculosis treatment with positive effect [45] . One publication was about the dilatation of oesophageal and laryngeal strictures [46] . No studies about the clinical safety were found. Only the safety of Laminaria extracted fucoidan has been evaluated, stating that dosage of 300 mg per body weight kg was without side effects, but larger doses statistically creditably prolonged the blood coagulation (clotting time) [47] . Most significant adverse reactions have been noted while using laminaria swabs for cervical dilatation: urticaria, angioedema, respiratory disorders associated with type I reactions, IgE-related hypersensitivities [48] , anaphylaxis have been described (although the most severe anaphylactic reactions as well as hypersensitivities are very rare, because the research shows that alginic acid actually has anti anaphylactic properties [49] ). For healthy Japanese adults who were using laminaria product "Kombu" 15g per day for 55 -97 days reversible suppression of thyroid function was observed [50] . Laminaria products are not recommended for patients with renal insufficiency (may increase serum potassium levels).
Application of the Seaweed Gel for the Treatment of Gastrointestinal Diseases
During the recent years treatment of gastrointestinal tract diseases has gained special relevance in many countries, including the Baltic region. Dietary foods should take more defined place in the treatment and prevention of digestive disorders. Almost 1500 differently named natural products are recommended for people with digestive problems, 600 of these are said to improve liver function.
There have been a number of clinical trials of the seaweed gel use for the gastrointestinal tract diseases. The experimental group of 123 patients with a wide range of gastrointestinal pathologies included 63 patients treated with the seaweed gel while the control group comprised of 60 patients treated with the following: diet No. 3, biological agents, micro enemas, physical procedures, antispasmodics and laxatives if necessary. Treatment with the seaweed gel induced the following positive changes: normalization of the bowel movements was noted in 98.1% of the patients, the feeling of partial intestinal emptying disappeared in 92.4% of the patients. Endoscopic and morphological survey data confirmed positive colon mucosal dynamics marked with the decrease of mucosal inflammation of the colon (89.4%), healing of the erosions (100%) or inflammatory cell infiltration reduction (74.8%).
The seaweed gelnormalized chemical changes in the stool: faecal pH returned to normal for 98.3% patients, organic acid and ammonia levels improved for 98.5%, no tissue proteins were found and mucine remained in stool only in 4.7% of the patients. Due to the antibacterial properties of sodium alginate the seaweed gel is effective in treatment of the intestinal dysbacteriosis caused by conditionally pathogenic microflora. It is important to note that particularly susceptible were staphylococci, haemolytic streptococci, proteus and their associations. Ulcer healing time was shorter for the experimental group patients and the scarring or stricture deformity was less pronounced. For ulcerative colitis patients such symptoms as pain, intestinal bloating and dyspeptic complaints decreased significantly. Assessing the total improvement rate for the sample patient group, authors noted positive clinical changes for patients with gastrointestinal tract disorders: the seaweed gel was effective in gastrointestinal diseases, haemorrhoids, chronic constipation in adults and children.
There is evidence that alginate solutions are beneficial for the main intestinal microbiota, while inhibiting the activity of optional micro-organisms such as Staphylococci, Salmonella, Candida and others. Antibacterial properties of sodium alginate, one of the seaweed gel key components, have been investigated. Sodium alginate exhibits antimicrobial properties even in insignificant concentrations (0.125%), creating a protective layer of mucus. The properties of algal cellulose (algulesis) differ from plant cellulose and can be used in the treatment of chronic constipation. Laminaria water extract as a therapeutic agent with antioxidant, anti-angiogenic and anti-tumour effect was patented in 2004 in the Baltic States and Russian Federation [51] .
The obtained study results provide basis for recommendations for seaweed gel food as a therapeuticpreventive dietary product to be included in the complex treatment of patients with gastrointestinal diseases, haemorrhoids, anal fissure, as there is positive effect on faecal chemical changes, the GI tract microbiota improvement and biocenosis normalization. In the treatment of gastrointestinal tract disorders the seaweed gel has shown analgesic, antispasmodic and regenerating effects, restoring homeostasis, preventing intestinal dysbiosis, regulating motor function [52, 53] .
The prophylactic vitamarine course with 1 -2 months duration has manufacture recommended dosage 50 -100 g 1 -2 times per day and the therapeutic course with duration of 3 -6 months (after 1 month break repeated course is suggested) has dosage 100 -150 g 1 -2 per day. As part of complex treatment dose may be increased to 200 g per day. The above mentioned interested us and we explored the impact on functional gastrointestinal complaints.
Assessment of the Dietary Food Effect
Usually, while evaluating dietary food as well as food additives and dietary supplements, no requirements are set for clinical efficacy and safety.
However while analysing dietary preparation from laminaria (vitamarine), we took into account the following: 1) long-term evidence-based clinical use in obstetrics and gynaecology, 2) several therapeutic effects noted for these products in gastroenterology, and decided to use the evaluation methodology commonly applied to drug testing, also, for the vitamarine study.
Study Hypothesis, Aims and Objectives
Study hypothesis: dietary food "Vitamarine" reduces digestive tract complaints and improves the general feeling of well-being while using economic (50 g per day) dose. Project aim: to study vitamarine's clinical effectiveness for the patients with most common gastrointestinal symptoms. Research objectives: 1) to find eligible patients-study participants; 2) to include the patients in the study; 3) to make observations for at least 8 -10 days, i.e. with one control; 4) vitamarine exposure assessment: after 8 -10 days of use, after longer use, evaluation of the factors that may affect the results with discriminant analysis; 5) vitamarine safety evaluation.  In case of consent, exclusion criteria are checked.  Necessary laboratory analyses are carried out, recent analyses made just prior to the study enrolment may be used.
Method and Patients
 Once again exclusion criteria are verified.
 If the patient is eligible for inclusion in the study, the patient is interviewed completing the study questionnaire.
 One drug packaging for 10 day use is issued to the patient with the admonition to arrive for the control visit after 8 -10 days.
 The patient is warned that in all cases of uncertainty and, also, if he/she cannot attend the next visit, the assigned study doctor and/or the project manager should be contacted.
 During the next visit the patient's general condition is assessed, patient interviewed and the questionnaire filled out.
 Together with the patient the following decisions are made: 1) either for the study conclusion or continuation, 2) agreement to maintain the study dosage. If the observation is continued, new product package is issued and the next visit time set.
 If the patient neither arrives for the agreed upon visit, nor contacts the study personnel setting up a new date, 2 days after the designated visit time information is gathered via telephone.
 If the patient withdraws from the study, the general well-being assessment report is obtained. Overall work procedure summary is depicted in Table  1 .
Blood and urine samples will be obtained with the doctor's prescription in the usual order. Participation in this project is completely voluntary; examination of the sample analyses will be confidential. Names of the participants will not be revealed in the reports about the study results. Only the treating physician and authorized institutions will have access to the documents containing information regarding the patient's identity.
Statistical Data Processing
All data are presented as "signs", for example-patient's gender, a woman or a man, and as "sign gradation", 
Results
Study observations included 46 patients. Data about 45 patients (one patient did not appear to the control visit) were analysed: 26 (57.8%) women and 19 (42.2%) men aged between 23 to 73 years. 63.4% of the patients were younger than 55 years. Half of the patients (50.0%) used only a single package during the course. The overall evaluation was carried out taking into account 78 features with the minimum intensity gradation being 2, the maximum intensity gradation-5. The number of patient's answers regarding various signs was different.
After 8 -10 days of vitamarine use 33 (76.8%) patients noted complete loss of the symptoms or symptom improvement, but for 10 patients (23.2%) no improvement or increased symptoms were noted. Evaluating the situation in more detail, we obtained the results shown in Table 2 and depicted in Figure 1 .
Vitamarine use was more often ineffective for a statistically significant number of patients with normal leukocyte count in the blood, no weight loss, no history of diabetes mellitus, and the said patients, also, had a tendency (p = 0.07) to withdraw from further use of vitamarine after 8 -10 days of the course.
Using discriminant analysis, factors that could affect "Vitamarine" impact during the 8 -10 day course were compared, i.e., we searched the group of patients with improvement (33) versus failure group (10) . There were no improvement for the non-diabetic patients (p = 0.02), for patients with normal white blood cell count (p = 0.05), no weight loss (p = 0.03) and no epigastric pain (p = 3) Comparing patients younger than 55 years with older ones: the latter credibly participated in the treatment for at least 2 -4 weeks (p = 0.05, Î = 10.12) and used no less than 2 -3 vitamarine packages.
4) Patients' body mass index (BMI) gradation did not affect vitamarine efficacy and safety, and high BMI (> 30.0) also did not affect the results; no patients with low BMI and malnutrition took part in the study.
5) Regular use of medicines did not affect vitamarine efficacy and safety; it is interesting to note that long-term drug use is associated with years long constipation (p = 0.01, Î = 6.02).
6) Use of non-steroid anti-inflammatory drugs (NSAID) during the last two months did not affect vitamarine efficacy and safety. Patients taking NSAIDs during the last 2 months, used vitamarine irregularly (p = 0.06). Informative and reliable data about the normalisation of bowel movements and disappearance of constipation were noted (p = 0.04, Î = 1.51).
7) Antibiotics use during the last 6 months, did not affect vitamarine effects and safety. 8) Antibiotics used for H. pylori eradication did not affect vitamarine efficacy and safety; informative and reliable data indicate that the use of antibiotics were, also, due to abdominal pathology (p = 0.01, Î = 6.08) and is associated with unexplained weight loss (p = 0.01).
9) Antibiotics used in connection with dysbacteriosis (only 4 patients) had no effect on vitamarine efficacy and safety, but indicated reliable informative trend towards increased abdominal pain after the course (p = 0.06, Î = 12.79).
10) Antibiotics used due to abdominal pathology (prior to the study) for 18 patients did not affect vitamarine efficacy and safety, but, as shown already, correspond to statistically significant data regarding H. pylori eradication (p = 0.01, Î = 11.84) and, also due, to the treatment of dysbacteriosis.
11) Antibiotics used in connection with non-abdominal pathology for 17 patients did not affect vitamarine efficacy and safety. 12) Repeated antibiotics courses (17 patients) mainly were for patients with dysbacteriosis (associated with diarrhoea and/or irregular bowel movements p = 0.05, Î = 7.86).
13) The history of post-antibiotics diarrhoea episodes for 8 patients did not affect vitamarine efficacy and safety.
14) The history of allergic reactions to medications for our group was very interesting: from 43 answers we got information that 17 patients (39.5%) had evidence of some allergic manifestation, but it did not affect statistically vitamarine efficacy and safety and were not associated with other signs. 15) Prior medical history was noted for 21 (50.0%) patients, which included a variety of diagnosed illnesses: diabetes mellitus (2), chronic pancreatitis (5, statistically significant (p = 0.02, Î = 13.91) for more that 60 -69 years of age) with secretory insufficiency (4) various liver diseases (6); in addition a history of ulcerative colitis (5) and Crohn's disease (1), repeated gastric operations (2) and rheumatoid arthritis (2) in no way did affect vitamarine effectiveness and safety, neither as a whole nor in the disease groups (from feature 16 till 21). 22) All the 45 patients included in the study had complaints (100%).
23) Complaints about weakness, fatigue and early tiredness for 26 (60.5%) patients statistically significantly (p = 0.04) and informatively (Î = 3.48) disappeared after 8 -10 days of vitamarine use; prior duration of the complaints for months or years (feature 24) did not affect vitamarine efficacy and safety.
25) Complaints about abdominal pain for 15 (36.6%) patients did not affect vitamarine effectiveness and safety; duration of the complaints for months or years (feature 26) did not interfere with vitamarine efficacy and safety. 27) 11 (25%) patients complained about diarrhoea and/or unformed bowel movements that had lasted for months and years (feature 28), but it did not affect vitamarine efficacy and safety. 29) Patients' complaints about the feeling of rapid fullness (15 patients, 34.1%), which had generally lasted for years (feature 30 for 14 patients), did not affect vitamarine efficacy and safety, but this tendency (p = 0.06, Î = 8, 88) remained valid also after the course. 31) Patients' complaints about epigastric pain (11, 22.7%) did not affect vitamarine efficacy and safety, but analysis of the duration of the individual complaints (feature 32) revealed that the months long (4 patients) complaints statistically significantly decreased (p = 0.02, Î = 9.54) and the yearlong complaints (7 patients) disappeared after the vitamarine course (p = 0.06, Î = 4.77).
33) Patients' (11, 25.0%) complaints of epigastric burning did not affect vitamarine efficacy and safety, but was closely related to the months long constipation (p = 0.03 Î = 8.45), and these patients had no EGDS data about ulcers (p = 0.01). Duration of the heartburn (feature 34) did not affect vitamarine efficacy and safety.
35) Patients' (15.34.1%) complaints about the burning sensation behind the breastbone (GERD symptoms) did not affect efficacy and safety, but showed an informative (Î = 1.14) tendency (p = 0.1) to decrease after 8 -10 day vitamarine course. Prior complaint duration (feature 36) did not influence vitamarine effectiveness and safety, but was creditably associated with the length of the other complaints: a) abdominal pain (p = 0.05, Î = 6.99), and b) diarrhoea and/or unformed bowel movements (p = 0.05, Î = 6.99) and other likely symptoms, but this tendency was valid only for year-long complaints. 37) Patients' complaints (6, 13.6%) about constipation did not affect vitamarine efficacy and safety. For patients with year-long constipation (feature 38) more frequent drug use (p = 0.01, Î = 6.02) and a history of diagnostic EGDS (p = 0.05, Î = 6.99) are characteristic, and statistically reliable and informative (p = 0.01, I = 7.79) data show that months long constipation disappears after vitamarine use. 39) Patients' (6, 14.0%) complaints about undefined and/or variable/changing bowel movements did not affect vitamarine efficacy and safety; analysis of the duration of the individual complaints presented similar results (feature 40).
41) Patients with unexplained weight reduction (6, 13.8%) did not affect vitamarine efficacy and safety, however highly informative associations with the burning sensation behind the sternum (p = 0.02, Î = 10.79) and the burning sensation in the epigastrium (p = 0.01, Î = 11.76) are noted.
42) For patients with meteorism, noted in 38 patients out of the 43 responders (88.4%), no negative impact on vitamarine efficacy and safety or significant associations with other features were found. Year-long meteorism complaints (feature 43) were statistically relevant (p = 0.01, Î = 6.02) for the patients with additional complaints of years long rapid feeling of fullness and less than a yearlong burning sensation behind the breast bone (p = 0.01; Î = 11:46). 44) Only 3 (8.3%) patients had low haemoglobin, and it did not affect vitamarine efficacy and safety, but is statistically reliably and informatively associated with a burning sensation behind the breast bone (p = 0.02, Î = 10.79) and burning in the epigastrium (p = 0.02, Î = 9.54).
45) Normochromic anaemia was present in 1 patient. 46) 3 patients had increased erythrocyte sedimentation rate (ESR) > 20 mm h, and it was significantly higher for patients with long years of meteorism (p = 0.04).
47) C reactive protein(CRO) > 5 mg/dL occurred in 4 patients and did not affect vitamarine efficacy and safety.
48) Increased number of white blood cells (leucocytosis) was only diagnosed in 1 patient. 49) Out of the 34 answers 17 (50%) patients denied Helicobacter pylori infection, 3 patients (8.8%) were informed about its presence, the other ones either had no reliable knowledge or lacked diagnostic tests, but it did not affect vitamarine effectiveness and safety, although the data were statistically more frequent for chronic pancreatitis (p = 0.05) and liver patients (p = 0.05). 50) At various times EGDS had been performed for a total of 31 (75.6%) patients, and it did not affect vitamarine efficacy and safety. Analysing the EGDS inves-tigation timing (feature 51), significantly more frequently (p = 0.02, Î = 10.41) patients with a burning sensation behind the breastbone had been investigated during the recent weeks.
52) The following EGDS findings were noted: normal EGDS (n = 5%, 16.7%), inflammation (gastritis, duodenitis-13, 43.3%), erosions (10%, 33.3%) and ulcers (2%, 6.7%), and subgroup analysis shows that it did not affect vitamarine efficacy and safety. Patients with gastro duodenal ulcers significantly more frequently declined further vitamarine use (p = 0.05, Î = 1.14). 53) Oesophageal pathology was found in 5 (17.9%) patients, all the patients had reflux esophagitis, and it had no effect on the efficacy and safety of vitamarine use. 4 reflux esophagitis patients had mild disease and 1 patient a severe form (feature 54) with no tendency (p = 0.1, Î = 2.39) towards the general health improvement. This patient also had vitamarine intolerance.
55) Only 1 patient from all the patients with EGDS had ulcers and/or active scars in the gastro duodenal zone and showed a tendency to partial overall improvement (p = 0.09, Î = 2.71).
56) Erosions in the gastro duodenal area were found for 11 (37.9%) patients with EGDS and it did not affect vitamarine efficacy and safety.
Features from 57 up to 69 are analysed while assessing features 71 and 73 (general assessment). 70) 10 (23.8%) patients discontinued further vitamarine use, but it was not linked to product intolerance.
72) The clinical observation duration (use of vitamarine) was: 1 -2 weeks-25 (61.0%) patients, 4 weeks-7 (17.1%) 6 weeks-2 (4.9%) 8 weeks-2 (4.9%) and more-5 (12.2%). Patients with constipation that lasts for months (p = 0.03, Î = 8.45) creditably used vitamarine more than 2 weeks. 73) See above 74) 70.7% of patients regularly used vitamarine and it did not affect vitamarine efficacy and safety. Patients who used the preparation irregularly were also tended to reduce vitamarine dosage (p = 0.06, Î = 6.64) and had a slight tendency for side-effects (p = 0.09, Î = 0.68).
75) Vitamarine dose reduction (patient reduces the dosage himself) did not affect its efficacy and safety. 76) Diverse side effects were marked in 10 patients out of 42 responses (23.8%) and it did not affect vitamarine effectiveness. Side effects were mild and disappeared after vitamarine discontinuation. Statistically significant, but not informative features associated with adverse reactions, were: elevated white blood cell count (p = 0.02) and weight loss (p = 0.02). These patients had a tendency to rapid sensation of fullness (p = 0.06) with high informativity (Î = 9.95).
Vitamarine provoked symptom increase only for 1 patient (2.7%) and the preparations use had to be discontinued. This group include also 5 (10.9%) patients who named as side effects: vitamarine taste peculiarities, increased appetite and weight gain. Remaining sensation of fullness in the upper abdominal regions after vitamarine course is statistically significantly associated with the adverse events defined by patients as such (p = 0.03, Î = 7.91) and, conversely, patients did not remark upon any side effects if the sensation of rapid epigastric fullness was absent (p = 0.04, Î = 5.46). This situation is mainly due to chronic pancreatitis patients (p = 0.04) and complications of the disease-pancreatic secretory insufficiency (p < 0.05), but uninformative because of the small patients number.
77) 30 (75%) patients would agree to take part in another clinical trial of vitamarine.
78) The number of used vitamarine packages did not affect efficacy and safety.
Discussion
Clinical trial of the dietetic food "Vitamarine" included 46 patients. Data of 45 patients were analysed (one patient did not appear for control visit). The total number of patients comprised of 26 (57.8%) women and 19 (42.2%) men aged between 23 to 73 years, 63.4% of patients being younger than 55 years, which is comparable to the overall Latvian patient population.
After 8 to10 days of vitamarine use or "short course" 33 (76.8%) patients noted symptom improvement or complete disappearance and only 10 (23.2%) patients had no improvement or symptom increase. At the end of the observation the results were also similar. It should be noted that this result was achieved with a minimal preventive daily dosage of 50 g instead of a therapeutic dose that can be up to 200 g per day. In addition, only half of the patients continued to take vitamarine longer than 8 -10 days, although the recommended prophylactic vitamarine course duration is at least a month.
Our results are lower than those presented in literature, but, it should be noted that in these previous studies, patients also received combined treatment. In our situation only 2 patients with ulcerative colitis received additional basic treatment with mesalazine. The improvement was not statistically significant for the patients without diabetes mellitus, without weight loss and abdominal pain and with normal white blood cell count, i.e. for the healthier" patients. Longer vitamarine course results present similar picture: no improvement for patients without diabetes, without weight loss and abdominal pain and with normal white blood cell count.
The specific effect of Laminaria spp. "to help the sick and do no harm to the healthy ones" was remarked upon first in the study in 1969 [55] , though later controversial data abounded [56] [57] [58] . Patients without the positive effect tend to withdraw from further vitamarine use after 8 -10 day course (p = 0.07). Since our study was without control group, it raises the question about the placebo effect. In functional dyspepsia patients, the placebo effect is between 35% -40% (for herbal products even 16% -71%) and it does not depend on the gender, age, previous symptoms, but is reduced in patients with low body weight [59] . From this point of view also vitamarine effectiveness can be termed as high.
Analysis of the Factors That Could Affect Vitamarine Gel Function
Patient's gender and age did not affect vitamarine effectiveness and safety. Statistically reliable data indicate longer use of vitamarine by women. Despite the fact that elderly patients had an increased number of illnesses, it left no impact on the treatment outcome. Patient's BMI gradation did not affect vitamarine efficacy and safety, and high BMI (>30.0) also did not affect the results, but we must point out that no patients with low BMI and malnutrition took part in the study.
Regular use of other drugs (mainly NSAIDs and antibiotics) did not affect vitamarine efficacy and safety; it is interesting to note with high statistical confidence (p = 0.01) and informativity (Î = 6.02) that long-term drug use is associated with yearlong constipation. Conversely, in patients treated with NSAIDs, statistically creditable disappearance of constipation was observed in our study. In a very large study of 10,007 patients the questionnaires revealed dyspeptic complaints in 24.9% of patients, but multivariate analysis showed the use of NSAIDs to be the major cause of dyspepsia, then smoking (>20 cigarettes per day) and unemployment and only lastly H. pylo ri infection [60] . A history of diarrhoea after the antibiotics course did not affect vitamarine efficacy and safety.
History of allergic reactions to the medications was a frequent finding in our patient group (39.5%), but it did not affect statistically vitamarine efficacy and safety and were not associated with other signs. The above mentioned can be regarded as a very good finding. Perhaps the alginic acid does have anti-allergic properties, as shown by experimental data [61] .
21 (50.0%) patient had extended medical history, that included diabetes, chronic pancreatitis, liver disease, ulcerative colitis and Crohn's disease, repeated gastric surgery and rheumatoid arthritis, but it did not affect vitamarine effectiveness and safety, neither as a whole nor in the disease groups. There is evidence in literature that dyspepsia occurs more frequently in patients with somatisation [62] . Vitamarine impact upon individual symptoms are summed up in the Table 3. 26 (60.5%) patients complained about fatigue, weakness and early tiredness, that statistically creditably disappeared after 8 -10 days of vitamarine use notwithstanding the months or years long duration of the complaints that did not affect vitamarine efficacy and safety. Taking into account the abundant, biologically diverse, nutritional content described in the literature, this finding was planned for and verified our working hypothesis.
Canadian researchers have found that fatigue is a very common symptom for the irritable bowel syndrome patients with drug intolerance [63] (in our study, "allergic to the medicines").
Complaints about abdominal pain for 15 (36.6%) patients and the duration of these complaints did not affect vitamarine effectiveness and safety. Since this symptom belongs to the so-called "red" flag symptoms and is associated with an increased risk of serious pathology, certainly prescription of vitamarine without the doctor's consultation in this situation is risky, even though there arose no security concerns for our patients. 11 (25%) patients complained about diarrhoea and/or unformed bowel movements that had lasted for months and years, but it did not affect vitamarine efficacy and safety. Our study indicates that this complaint belongs mainly to the irritable bowel syndrome patients and evaluation of vitamarine for these patients requires a separate study. Patients' complaints about the sensation of rapid fullness (15 patients, 34.1%), which for 14 patients had lasted for years, did not affect vitamarine efficacy and safety, but this tendency (p = 0.06, Î = 8, 88) remained valid also after the course. Rapid sensation of fullness after a small food intake is a classic sign of functional dyspepsia and most creditably can be observed after "greasy" food intake [64] . There is no doubt that the best treatment results of functional dyspepsia in this situation would be achieved with prokinetic agents such as metoclopramide or domperidone.
Patients' complaints about epigastric pain did not affect vitamarine efficacy and safety, but the analysis of the duration of individual complaints indicates the following trend: if the complaints were long-term (years) they disappear, but, if those complaints were just months long, they decrease statistically significantly (p = 0.02, Î = 9.54). It should be noted that this is a classic functional dyspepsia complaint. For these patients, Cochran randomized placebo-controlled trial data meta-analyses confirm the effectiveness of proton pump inhibitor therapy [55] , although the reasons for these pains may be very different [58] . Patients' complaints about the burning feeling in the epigastrium did not affect vitamarine efficacy and safety, but were closely related to months long constipation (p = 0.03, Î = 8.45), and these patients had no EGDS finding of ulcers (p = 0.01). This symptom is typical for functional dyspepsia and common for the gastroesophageal reflux disease, its treatment of choice being proton pump inhibitors.
Patients' complaints of heartburn (burning sensation behind the breastbone), which is a classic GERD symptom, did not affect vitamarine efficacy and safety and shows creditable tendency to decrease after 8 -10 days of the course. Perhaps it can be attributed to the vitamarine sodium alginate component's ability to form a protective mucous layer as well as its adsorbent properties, which have been studied and are used in the clinical practice, for example Gaviscon [59] .
Patients' complaints about month's long constipation disappear after using vitamarine. Statistically significant data confirm this impact of vitamarine without compromising its safety. Best results were achieved by patients who used vitamarine for 2 -4 weeks. That is also consistent with literature data. Statistically significant findings indicate that patients with yearlong constipation had more frequently used drugs and performed diagnostic EGDS. It is possible that the small number of patients did not allow us to get more certain results. Impairment of bowel movements in functional dyspepsia patients is common as these complaints are detected for 4 out of 5 patients with dominating constipation (34%) [62] .
Patients' complaints about undefined and/or variable bowel movements which could be classified as possible signs of the irritable bowel syndrome did not affect vitamarine efficacy and safety and neither did the analysis of the complaints duration.
Unexplained body weight loss, which also belongs to the "red" flag symptoms [61] , did not affect vitamarine efficacy and safety, and statistically reliably correlated with the burning sensation in epigastrium or behind the breastbone. It should be noted that a credible link between weight loss and dyspepsia [62] (in our case it can be attributed to the burning sensation in epigastrium) has been found. On the web one can find a large number of advertising publications regarding the "slimming properties" (weight loss) of Laminaria gel. Also, some of our patients remarked that "the stomach became smaller", but it was not associated with objective weight loss. On the other hand, 2 patients with high BMI remarked upon appetite improvement as an "undesirable" phenomenon.
Meteorism, which was found in 38 patients out of the 43 responses (88.4%), did not affect vitamarine efficacy and safety, and were not significantly associated with other features. It is possible that extension of the course could give additional effect in this case. Several patients noted "stomach reduction" effect, which hypothetically could be due to the irritable bowel syndrome, however the aetiology of meteorism include a lot of different diseases, and this observed patient group is quite small making subgroup analyses impossible.
Low haemoglobin was found only in 3 (8.3%) patients and its level did not influence vitamarine safety and effectiveness, and is creditably associated with the burning sensation behind the breast bone (p = 0.02, Î = 10.79) and burning sensation in the epigastrium (p = 0.02, Î = 9.54).
Increased ESR was observed in 3 patients and did not affect vitamarine efficacy and safety, but was creditably more frequent in patients with years long flatulence (p = 0.04). 4 patients had elevated CRP, but it did not affect vitamarine efficacy and safety.
Half of the patients thought that they had no Helicobacter pylori infection, 3 patients (8.8%) were informed about its presence, the other ones had either no reliable knowledge or lacked diagnostic tests, but it did not affect vitamarine effectiveness and safety, although data were significantly higher for chronic pancreatitis (p = 0.05) and liver patients (p = 0.05). It should be noted that the type of dyspeptic complaints do not differ for the H. pylori-infected and non-infected patients [63] , but more severe dyspeptic symptoms are characteristic for the most virulent strains of these bacteria [64] .
At various times EGDS has been performed for a total of 31 (75.6%) patients, and it did not affect vitamarine efficacy and safety. Normal endoscopic findings were only noted for 16.7% patients. In comparison with the study in Poland this percentage was higher-23% [65] , but the reason for this is the prevalence of elderly patients in our study. Analysing EGDS investigation time frame, statistically significant data show that during the last weeks this investigation was performed mainly for the patients with a burning sensation behind the breastbone.
EGDS findings were analysed regarding their impact towards the effectiveness and safety of the vitamarine. Significant data that patients with gastroduodenal ulcers more frequently discontinue further vitamarine use (p = 0.05, Î = 1.14) were found. The pathological findings in the oesophagus for all the patients were similar i.e. reflux esophagitis, but with no impact on vitamarine efficacy and safety. Interestingly enough, complete vitamarine intolerance was observed in the patient with a very severe reflux esophagitis. In contrast the patient with an active scar in the gastro duodenal area exhibited a tendency towards general improvement. 37.9% patients with EGDS investigation had erosions in the gastroduodenal area and it did not affect vitamarine efficacy and safety. Literature data more often than not show correlations with ulcerous scars and reflux esophagitis with the background of complete general dyspeptic symptom divergence from the endoscopic picture [66] .
10 (23, 8%) patients discontinued further vitamarine use, but it did not affect vitamarine efficacy and safety, and was not connected with intolerance in this case.
Duration of the clinical study (vitamarine use): 1 -2 weeks-25 (61.0%) patients; 4 weeks-7 (17.1%); 6 weeks-2 (4.9%); 8 weeks-2 (4.9%) and longer-5 (12.2%) and it did not affect vitamarine efficacy and safety. Statistically significantly longer that 2 weeks vitamarine was used by patients with months long obstipation (p = 0.03; Î = 8.45).
70.7% of the study patients regularly used vitamarine and it did not affect gel efficacy and safety. Patients, who were using vitamarine irregularly, tended to reduce the recommended dosage themselves and exhibited a slightly more frequent trend to report side effects. Vitamarine dosage decrease (patient tapers the dose himself), did not affect vitamarine efficacy and safety, it being extremely important for the preparation that is not a medication but a dietetic foodstuff. Patient co-operation level in our study should be termed as a high one, because the anonymous questionnaire of the Latvian inflammatory bowel disease patients revealed only 60, 8% level of compliance [67] .
Diverse undesirable side effects or complaints were noted for 10 patients out of 42 responders (23.8%), but it did not affect vitamarine function. Adverse reactions were mild and either disappeared while proceeding with the vitamarine course or after vitamarine course discontinuation. Statistically believable, but not informative features/signs associated with side effects were increased WBC count in blood (p = 0.02) and unexplained weigh loss (p = 0.02). These patients also exhibit a tendency towards the sensation of rapid fullness. Vitamarine aggravated symptoms only for 1 patient (2.7%) and its use had to be discontinued. This group also includes 5 (10.9%) patients who named as side effects peculiar taste of vitamarine, appetite increase and weight gain. Subjectively the patients described their sensations very diversely and these feelings are summed up in the Table 4 .
Remaining sensation of rapid fullness in the upper abdomen after the vitamarine course is statistically significantly associated with the side events noted by the patients (p = 0.03, = 7.91) and, conversely, patients do not point out side effects if there is no sensation of rapid epigastric fullness (p = 0.04 , Î = 5.46). More detailed analysis shows that this situation is due to the patients with chronic pancreatitis (p = 0.04) and its complications pancreatic secretory malfunction/insufficiency (p < 0.05), but data are not informative because of the small number of patients.
Overall the high level of vitamarine efficacy can be also due to the fact that functional dyspepsia, gastroesophageal reflux disease and irritable bowel syndrome complaints mainly overlap and, using only one, even the "best" or "gold" standard treatment option, could be very 
10.
Loose stools, which resolved within 2 days 1 effective for one symptom or symptom group while the risk of other symptom persistence remains. 75% of the patients would agree to participate in another clinical vitamarine trial, which correlates with the achieved efficiency level. This is a very high percentage of consent, which can be indirectly attributed to the general interest about such natural products and the beneficial effect of this particular dietetic preparation. Some study limitations, also, should be remembered: this relatively small number of patients did not represent all age groups in equal manner; the non-homogenous group as well as the disparity of the symptoms; lack of ability to obtain more precise data from the participants regarding prior specific antibiotics usage in part of the cases as the patients were not able to provide these data for us. However in this pilot project we wanted more to explore the perception of well-being (subjective optimal health as perceived by the patients) according to the symptoms, but not the standardised unspecific health questionnaires. Focus was on the patients sensations and feelings associated with their gastrointestinal functions.
The number of used vitamarine packages did not affect efficacy and safety. It is possibly due to the fact that half of the patients' vitamarine course was only 8 -10 days, while for other patients the entire course length varies. From the user's point of view as very important should be termed the fact that in most cases even with the very first dietary food packaging positive effect is achieved.
Finally, it should be noted that our study evaluating vitamarine was only a pilot study that likewise indicates the potential dietary benefits as well as the possible risks. In order to further clarify the effectiveness of this interesting product, further observations and studies of clearly defined target groups, taken from the overall dyspeptic patient population, should be performed, and it is necessary to proceed with research [68, 69] .
Conclusions
1) Vitamarine is a dietetic food whose dosage of 50 -60 g per day in 2 cases out of 3 improves the user's general condition. 2) Vitamarine is effective for early tiredness, fatigue and weakness, month's long dyspeptic abdominal pains and constipation disappear or decrease. 3) Vitamarine dose of 50 -60 g per day even for the first 8 -10 days shows effectiveness that practically varies little with the courses continuation. 4) Vitamarine use is safe also for patients with a history of allergies to medications, the elderly, and for patients with concomitant diseases.
